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Table S1.  Effects of NPA, TIBA and HFCA on rooting of Sedum spectabile shoot cuttings.  

The effect was shown as fresh weight (mg) of roots of rooting shoot cuttings. Young shoot cuttings with 
length of 15 cm were used. Each polar auxin transport inhibitor was applied as a ring (2 mm width) 
around the lower side of the stem under all leaves of the cuttings, and then the treated cuttings were 
subjected to the rooting system; keeping for 30 days in water in 100 ml Erlenmeyer flasks with change 
of water every three days under room conditions and for 43 days in soil medium in greenhouse under 
natural conditions. At the end of experiment weight of roots was measured. Five cuttings were used for 
each treatment and the experiments were repeated twice. The results were statistically analyzed by one-
way analysis of variance (ANOVA) using the STATISTICA program (13.1 PL 2012, StatSoft, Poland). 
Different letters indicate statistically significant at the P<0.05 levels according to the Duncan’s multiple 
range test. 

Treatment Rooting in soil medium, 
mg /shoot cutting 

Rooting in water,  
mg/shoot cutting 

Control (lanolin paste) 883 c 369 b 

NPA (0.4%, w/w in lanolin) 851 c 406 b 

TIBA (0.2%, w/w in lanolin) 74 b 0 a 

HFCA (0.2%, w/w in lanolin) 0 a 0 a 

 
Table 2. Effect of NPA (0.4%, w/w) on endogenous levels of abscisic acid, salicylic acid cis-zeatin, cis-
zeatin riboside and gibberellins identified in 4-5 mm stem pieces treated with or without NPA in 
Bryophyllum daigremontianum. Values are the mean with standard errors (n=3). Different letters indicate 
statistic difference by Duncan’s multiple range test with P<0.05 after ANOVA. Others including growth 
experiment were the same as B. calycinum as shown in Table 1. 
 

Plant hormone, 
ng/gDW 

Control (lanolin) NPA Treatment 
above treated area below above treated area below 

Abscisic acid 501.8 ± 5.5 b 496.2 ± 23.6 b 557.9 ± 44.6 bc 359.1 ± 26.4 a 416.7 ± 7.0 a 621.6 ± 16.1 c 
Salicylic acid 16325 ± 3328 bc 10506 ± 1182 abc 6251 ± 521 a 16284 ± 2048 bc 17561 ± 4954 c 8078 ± 818 ab 

cis-Zeatin 6.7 ± 0.10 c 5.8 ± 0.07 ab 6.5 ± 0.12 c 5.4 ± 0.17 a 5.7 ± 0.14 ab 6.0 ± 0.18 b 
cis-Zeatin riboside 0.5 ± 0.06 a 0.7 ± 0.05 a 0.7 ± 0.07 a 0.9 ± 0.09 ab 2.2 ± 0.17 c 1.1 ± 0.16 b 

Gibberellin A1 23.3 ± 0.7 c 17.8 ± 0.5 b 26.2 ± 3.3 c 12.9 ± 0.4 a 11.9 ± 0.3 a 24.5 ± 0.6 c 
Gibberellin A4 5.2 ± 0.3 a 6.2 ± 0.2 a 4.5 ± 0.4 a 5.2 ± 0.6 a 9.7 ± 1.9 b 4.5 ± 0.4 a 
Gibberellin A19 49.7 ± 2.8 b 39.7 ± 2.7 a 59.5 ± 2.9 c 40.6 ± 1.4 a 44.7 ± 0.9 ab 61.3 ± 2.7 c 
Gibberellin A44 12.6 ± 0.2 b 14.6 ± 1.8 b 9.0 ± 0.6 a 13.4 ± 0.8 b 13.5 ± 0.3 b 13.6 ± 0.6 b 
Gibberellin A15 1.6 ± 0.1 b 0.5 ± 0.2 a 1.4 ± 0.1 b 1.2 ± 0.1 b 0.4 ± 0.2 a 0.5 ± 0.2 a 
Gibberellin A53 33.6 ± 3.7 b 46.3 ± 3.6 c 51.1 ± 3.9 c 13.7 ± 2.8 a 69.3 ± 3.9 d 41.4 ± 2.0 bc 
Gibberellin A9 54.4 ± 6.1 ab 66.2 ± 5.8 bc 45.6 ± 4.7 a 102.2 ± 5.8 d 76.1 ± 5.2 c 69.6 ± 3.5 bc 
Gibberellin A8 271.3 ± 26.1 ab 559.0 ± 98.9 bc 118.9 ± 59.0 a 878.2 ± 271.0 c 679.5 ± 56.7 c 82.0 ± 29.9 a 

 

 



 
Figure S1. Effects of NPA, TIBA and HFCA on rooting of Sedum spectabile shoot cuttings. Young shoot 
cuttings with length of 15 cm were used. Each polar auxin transport inhibitor (0.2%, w/w in lanolin) was 
applied as a ring (2 mm width) around the lower side of the stem under all leaves of the cuttings, and 
then the treated cuttings were subjected to the rooting system; keeping for 30 days in water in 100 ml 
Erlenmeyer flasks with change of water every three days under room conditions and for 43 days in soil 
medium in a greenhouse under natural conditions.  a and b:  rooting of shoot cuttings in soil after 43 
days; c and d:  rooting of shoot cuttings in water after 30 days. Arrows indicate the treated area. 



 
Figure S2. Anatomical details in the middle of internode of Kalanchoe tubiflora.  a and b: Cross-section 
of the stem treated with lanolin only in light microscope (LM) (a), and light microscope with 
polarization light (LMP) (b). c and d: Cross-section of the stem at the place of swelling induced by NPA 
at 0.4% (w/w in lanolin) in light microscope (LM) (c), and light microscope with polarization light (LMP) 
(d). Note numerous cell divisions (Cd) in cortex were observed. e and g: Details of vascular tissue on 
cross section of control stem in LM (e) and LMP (f), and of swelling stem induced by the application of 
NPA in LM (g). h-j: Details of vascular tissue on longitudinal section in untreated stem (control) in LM 
(h), and swelling stem induced by NPA at 0.4% in LM (i) and in LMP (j). C: cambium; Cd: cell division; 
Cx: cortex; E: epidermis; P: pith; Ph: phloem; VB: vascular tissues; X: xylem. 



 
Figure S3. Anatomical details of the middle of internode of Sedum spectabile. a-d: Cross-section of the 
stem treated with lanolin only in light microscope with polarization light (LMP) (a), and light 
microscope (LM) (b-d). c and d: Details of cortex (c) and pith in LM (d). e-h: Cross-section of stem 
swelling induced by NPA at 0.4% (w/w in lanolin) in LMP (e) and in LM (f-h). f and h: Details of cortex 
(f), vascular tissues (g), and pith in LM (h). i: Details of vascular tissue on cross-section in LM in control 
plant. J and k: Details of the vascular tissues on cross-section in stem swelling induced by NPA in LM 
(j) and in LMP (k). l-n: Longitudinal section of the vascular tissue and cortex in control stem in LMP (l), 
and in stem swelling induced by NPA at 0.4% in LM and LMP. C: cambium; Cd: cell division; Cx: cortex; 
E: epidermis; P: pith; Ph: phloem; VB: vascular tissues; X: xylem. 
 



 

 

Figure S4.  Effect of NPA (0.4%, w/w in lanolin) on endogenous levels of IAA (a), jasmonic acid (JA) (b), 
12-oxo-phytodienoic acid (12-oxo-PDA) (c), trans-zeatin (d), trans-zeatin riboside (e) and kinetin (f) in 4-
5 mm pieces of the stem treated with or without NPA in Bryophyllum daigremontianum. Treated, above 
and below in the figure indicate plant hormone levels at, above and below areas of the treatment 
respectively. Values are the mean with standard errors (n=3). Different letters indicate statistic 
difference by Duncan’s multiple range test with P<0.05 after ANOVA. Others including growth 
experiment were the same as B. calycinum as shown in Fig. 3. 

 



 

Figure S5.  Effect of benzyladenine (BA, 0.2% w/w in lanolin) on stem swelling of B. calycinum after 7 
days of the treatment. Arrow indicates the place of BA application as a 2-mm-wide ring of lanolin paste 
around the stem in the intensively growing internode. Value with lines in the photograph indicates 
relative diameter (%) of the non-treated area (100%). 

 


